Data analysis
• The resolution limit of the potentiostat is 1 pA.
• The current data were fitted above the resolution using non-linear least square method with an R-square more than 0.98.
• For each potential, 5 current-time curves were analysed, leading to 5 surface chargepotential and capacitance-potential curves.
• The average capacitances were calculated and plotted as shown in Figure 2 and Figure   3 in the main text. The errorbars represent the standard deviation.
• The capacitance curves were then fitted with the model equation (2) of the main text using non-linear least square method with the R-square more than 0.95. The fit range varied between ±(0.5 − 1) V from the PZC depending on each case, e.g., the fit range for 0.001 M liquid was ±0.5 V while in pure ionic liquid was ±1 V
• The fitting parameters are shown in the tables below. Table S1 : List of the dielectric constants, conductivities and measured characteristic time constants for all studied ionic liquids. The dielectric constant and conductivity values are measured at 25
• C and are obtained from literature.
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Note that τ p and τ n are the characteristic time constants obtained from charging of cations (negative electrode potential) and anions (positive electrode potential), respectively. Table S2 : List of the fitting parameters obtained from the model, together with the measured capacitance at the PZC for pure ionic liquids. Table S3 : List of molecular dimensions of the ionic liquids compared with the calculated classical Debye length (λ D ), the renormalized Debye length, and the screening length calculated from the measured capacitance, in pure ionic liquids. Figure S1 : Cyclic voltammograms of all ILs used in this study with the arrows representing the scan directions. The ECWs are determined from the rise/fall of the current density at high voltage regime on both polarities. The redox current appears as a result of redox traces created when the electrode potential reached the ECW limits. The cut-off current density for examining the ECW of ILs is accepted to be 10 A/m 2 , 7 which is higher than the current density measured in our CVs. 
